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Effects of Thyroid Hormones on the Formation of Functional Neural Networks Between
Cerebral Cortical Neurons: the Establishment of a Novel in vitro Assay System

Ritsuko Hosoda"?, Kenji Nakayama®, Masahiro Kawahara"?, Yoichiro Kuroda'?

!Department of Molecular and Cellular Neurobiology, Tokyo Metropolitan Institute for Neuroscience *Department of Clinical

Pathology, Hokkaido Institute of Public Health *CREST, Japan Science and Technology Corporation, Japan

Thyroid hormones (THs) affect the development of CNS, and their deprivation leads to the severe mental retardation
such as cretinism. Recently numerous environmental chemicals, termed endocrine disruptors, have been reported to
influence endocrine systems including THs. To study the effect of endocrine disruptors on development of brain
function, we established an in vitro assay system using rat cerebral cortical neurons by which TH-induced functional
synapse formation can be estimated easily. Using this screening system, we screened many environmental chemicals,
such as bisphenol A, phthalates, nonylphenol, tributyltin, amitole, permethrins, p,p'-DDT and chlordane. Cell viability
of cultured neurons was also observed by WST-1 assay. Most of chemicals investigated inhibited the TH-dependent
functional synapse formation at high doses. Our results suggest that this system is useful for screening miscellaneous

environmental chemicals that could promote or inhibit the TH-dependent functional synapse formation.



